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U.S. Patent 6,418,040 to Meng, "Bi-Directional Archi- 
tecture for a High-Voltage Cross -Coupled Charge Pump, 11 is 
directed to a cross coupled charge pump that can provide a high 
positive or negative or negative output voltage depending upon 
which state the two input voltages of the charge pump are used. 

U.S. Patent 6,212,107 to Tsukada, "Charge Pump Circuit and 
a Step-Up Circuit Provided with Same," discusses a charge pump 
directed to providing a stepped voltage and includes a leakage 
current suppression circuit. 

U.S. Patent 6,130,574 to Bloch et al., "Circuit 
Configuration for Producing Negative Voltages, Charge Pump 
Having at Least Two Circuit Configurations and Method of 
Operating a Charge Pump, " is directed to providing a negative 
voltage charge pump, wherein each stage contains three of four 
MOS transistors and has two clocks operating at different 
phases . 

U.S. Patent 6,046,625 to Menichelli, "High Current CMOS 
Charge, Particularly for Plash EEPROM Memories," is directed to 
providing a charge pump circuit having multiple mirrored stages 
that are controlled by logic circuitry that receives a clock 
signal and an enable signal. 
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U.S. Patent 5,925,905 to Hanneberg et al . , "MOS Circuit 
Configuration for Switching High Voltages on a Semiconductor 
Chip, " discloses a MOS circuit configuration directed to a high 
voltage charge pump without using deep insulating wells. 

U.S. Patent 5,815,026 to Santin et al., "High Efficiency, 
High Voltage, Low Current Charge Pump, 11 discloses a charge pump 
circuit directed to providing a high voltage low current at a 
high efficiency. 

A conventional charge pump circuit based on a diode 
structure is discussed in "On- Chip High- Voltage Generation in 
MNOS Integrated Circuits Using Improved Voltage Multiplier 
Technique," IEEE Journal of Solid-State Circuits, Vol. 11, 
No. 3, June 1976, pp. 374-378. 

A representative charge pump circuit of prior art using a 
four-phase clock scheme which is described in "A 5-V-0nly 0.6um 
Flash EEPROM with Row Decoder Scheme in Triple-Well Structure," 
IEEE Journal of Solid State Circuits, Vol. 27, No. 11, November 
1992, pp. 1540-1545. 

U.S. Patent 5,986,947 to Choi et al., "Charge Pump 
Circuits Having Floating Wells," describes a pump circuit using 
a floating well. 
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Charge pump circuits using a triple well P-N junction 
and MOS diodes are disclosed in the following U.S. Patent and 
publication: 

1) U.S. Patent 6,100,557 to Hing et al . , "Triple Well 
Charge Pump . " 

2) "A 3.3V-Only 16 Mb DINOR Flash Memory," IEEE 
International Solid State Circuits Conference, Digest 
of Technical Papers, 1995, pp. 122-123. 




Stephen B. Ackerman, 
Reg. No. 37761 
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